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1 Abstract 
After the dark Middle Ages there was an enormous increase in population in Europe and new 
grounds were developed. Because of its strategically profitable position, two successive castles 
were built at Kuinre, inhabited by the Lords of Kuinre. Both castles were swallowed by the 
Zuiderzee. After the Noordoostpolder fell dry, the remains of the castles were multiple times 
archaeologically researched. The first castle was dated between the second half of the 12th and 
the 14th century. The second one was dated between the 14th century and 1531. Between 1531 
and 1535 the second castle was pulled down and the re-usable material shipped to Genemuiden. 
An image of the environment is sketched in this essay. The first sample was taken from a ditch, 
which had been open during the last phase of the first castle and shows a variety of habitats 
around the first castle. On the peat grew heath, and along the coast salt marshes developed. On 
these salt marshes low growing species of Chenopodio-Oxalidetum fontanae (Association of the 
Many-seeded Goosefoot and Yellow Wood-sorrel) determined the vegetation. Closer to the castle 
it was Scirpetum tabernaemontani (Association of Grey Club-rush), with its communities of Rush, 
that defined the vegetation. It’s an indication for a brackish environment. The peat-areas around 
the sand dune on which the castle was situated were covered with heath. Al these species show 
an increase in wetness in the soil, caused by the expanding Zuiderzee. The ground salted up, en 
several salt-intolerant species disappeared. Camp sheeting at the moat shows some human 
interference. Salt marshes developed along the coast, with their own vegetation.  
The other samples were derived from moats around the second castle, and show the 
development of the vegetation around this castle through different phases. In the first phase, 
which took place from the end of the 14th till the beginning of the 15th century, the pioneering 
species Chenopodietum rubri (Association of Goose-foots and Pale persicaria) determined the 
vegetation. The heath consisted of Erico-Sphagnetum magellanici (Association of Cross-leaved 
Heath and Peat Moss). In and around the moats the species of Typho-Phragmitetum (Reed-
association) were growing. It concerns here the sub-association in which Typha angustifolia 
dominates. The third sample, taken from moat 1b, sketches an image of the changes in the 
vegetation during the second and third phase. In the 15th century the species of the Reed-
association kept covering the banks of the moats, protecting them as camp sheeting.  Cladietum 
marisci (Green Fen Sedge-association) appears in the direct surroundings of the castle. The third 
sample was the first one with remains of Sphagnum in it, which showed changing heath 
vegetation caused by this area getting wetter and swampier as well. These moors were covered 
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with Sphagno palustris-Ericetum (Marsh Heath). The brackish water environment speeded up 
the process.                                    
In the last sample the vegetation around the castle consisted of species of Chenopodietum rubri. 
The peat was covered with Marsh Heath. The plants of Scirpetum tabernaemontani determined 
the remaining vegetation along the moats, which were filled up during this phase. The fact that 
the area continuously kept getting wetter stipulated the vegetation, and caused for some species 
to disappear. The second was castle was built at only 800 meters away from the first one, and it 
didn’t take long for the expanding Zuiderzee to also threaten this castle. Is the second sample 
still showing a closed-off moat system, in the successive phase the area is already getting, and 
that the vegetation altered along in this process. There were also signs of the coast moving 
towards the second castle during this phase. The high number of Eriophorum vaginatum shows 
an increase in the formation of peat, another confirmation for these developments. At the end, 
the inhabitants of this castle were also forced to leave it, and loose the battle that they’ve fought 
for ages against the sea. 
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2 A view on the historical background  
2.1 The situation in North-west Europe and the Netherlands from 1000 to 1400 
After the Roman Empire and the early Dark Middle Ages there’s a shift from the Mediterranean 
as trade- and cultural center of Europe to the northwest of Europe.1 In the 9th century there 
comes an end to the large unitary states with the death of Charlemagne. During the pact of 
Verdun in 843 the empire is split in three. Political shattering leads to the development of 
several smaller national states. This development has led to an age-long mutual political 
competition and emulation, resulting in several wars through the ages. The 10th century is 
characterized by the attacks of the Vikings from Denmark. They terrorize the entire coastal area 
of Northwest Europe, and the loss of unity is felt, because there’s not enough military 
organization to put a stop to it. The plundering is extended to the interior. South Europa is at the 
same time terrorized by the Arabs and Magyars. These attacks lead to a decrease in the 
population, and the agricultural economy stagnates.2 The attacks end in the 10th century. New 
authorities confirm their power by appointing sympathizers on key positions. The system of 
state churches, with appointed bishops who also have temporal power, stays in use until into the 
12th century in Holland.3 Between 1000 and 1400 there was a huge growth in commerce 
between the continents. The overland trade decreased around 1300, while the maritime trade 
keeps growing. Another important development in this period is the growth of the agricultural 
economy, a result of the increasing population and the along rising demand. Several agricultural 
inventions made this enormous productivity growth possible. The invention of the mouldboard 
plough was one of them, and the expanding dispersion of iron over the countryside made this 
tool more available for the more distant regions. The invention of the collar and the use of the 
three-field system also contributed to the productivity enhancement, and so did the start of sod 
dressing, which made it possible to even cultivate less nutritious soils. This resulted in massive 
cultivation activity, an attempt to spread out the increasing population over the available land. 
Monks played a big role in this process. Their cloisters were often built in distant regions that 
had to be cultivated, and they shared their innovations with locals. 4 In Friesland the cultivation 
had already started in the 10th century. The population density there was lot higher at that point 
than in Flanders or Holland. The arrival of monks there at the end of the 12th century stimulates 
                                                             
1 de Boer et al., 1995 (23) 
2 Bauer,1994 (40/41) 
3 Bauer,1994 (42) 
4 Müller, 1988 (28) 
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the cultivation and de build of weirs.5 The European wood disappears at cost of the cultivation.6  
The IJssel becomes the fastest and therefore the most important transport route between the 
North Sea and the Baltic, and Middle- and South Germany. The Hanze-cities and Cologne flourish 
as a result, since they’re all situated on this river. Embankments along the coasts are a second 
attempt to control nature and to restrict the increasing influence of the sea. The short rise of the 
average temperature and the deforestation and sod cutting causes dehydration of the soil and 
sand-drifts, resulting in failing crops.7 After 1300 famines and pestilence put a stop to the 
increase of population. These disasters were probably the result of overpopulation and another 
climate change. It deteriorates and there’s more precipitation in spring and autumn, which leads 
to even more crop failing. But these disasters seem to pass most of the coastal area of Holland. 
Trade here gets a European dimension and keeps on growing. Another important development 
was the political change that started in 1100. Rich commoners get a say in the local governments, 
and the role of the fast growing cities in Northwest Europe becomes more and more important. 
Cities became autonomous by buying municipal rights of their Lord. The Gregorian reformation 
inside the church results in a division between church and state, and the temporal influence of 
the bishops recedes. Holland has an important role in the textile industry. The leading centers 
are situated in Brabant, in cities like Brussels and Leuven, who are still part of Holland in that 
time.8 The sea starts to cause more damage after 1300, caused by the deteriorating climate and 
bad maintenance of the embankments. Sod cutting in the dunes cause sand-drifts and stimulates 
destructive force of the water. More and more land is knocked off by the upcoming water along 
the coast and around the Zuiderzee.9In the 15th century the economy is recovering from the 
disastrous previous one. After the agricultural crisis the trade is firming up, but the destructive 
influence of the sea keeps damaging the coast of Holland.10 
2.2 The rise and fall of the two castles of Kuinre 
 
After de Noordoostpolder fell dry in 1942, the remains of two castles dating from the Late 
Middle Ages were discovered near Kuinre. They were situated on the Pleistocene sand, at the 
border of the large peat area of northwest Overijssel.11 Archaeological research has shown that 
                                                             
5 de Boer & Boone, 1992 (88) 
6 Müller, 1988 (28) 
7 de Boer & Boone,1992 (74, 90, 170) 
8 Bauer, 1994 (43- 50) 
9 de Boer & Boone,1992 (171) 
10 Müller, 1988 (54) 
11 van der Heide, 1972 (252) 
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there had already been prehistoric occupation on these cover-sand ridges, but during the Roman 
Era and the early Middle Ages the area was uninhabited.12 In the Late Middle ages the entire 
Noordoostpolder area was more intensively occupied than during earlier periods, which was 
probably caused by the important economic and social structural changes during this time13, 
which were discussed in the previous paragraph. These castles once belonged to the Lords of 
Kuinre and formed, because of their propitious strategic position an important property. It was 
situated along the connecting fairway between the North Sea and the Rijn and IJssel.14 In the year 
1118, the name Kuinre is for the first time mentioned in a document addressed to bishop 
Godebald of Utrecht. In this document he becomes the owner of Kuinre by exchange.15 It is stated 
in Latin in this document as ‘swechus juxta Cunre’, which probably meant as much as the 
meadow situated next to the Kuinder, a small river. At that time there is not yet a talk of a 
settlement, only some farms. Shortly after the bishop has purchased the area a settlement with a 
chapel develops and is mentioned in a list of goods from the St. Odolfus cloister that was 
redacted in 1132.16 Another document dating from 1165 also mentions Kuinre.17 In this 
document bishop Godfried from Utrecht grants a piece of land near Kuinre to the Friezen from 
Lammerbroeck, who exploited these lower peat-moors.18 Because of the strategic position of the 
settlement for submitting the Friezen to his temporal power,19 but also for the defense against 
attacks by the Friezen,20 the bishop decides to build a ‘munitio’ there, which is Latin for 
stronghold. This stronghold was led by an authority appointed by the bishop of Utrecht, the Lord 
of Kuinre. One of his tasks was to supervise the cultivation of the area.21 The existence of the 
Lords of Kuinre is confirmed by several written sources dating from the period between the 12th 
and 15th century. 22 Their power extended to a large part of Urk, which they had in their 
possession. They also owned pieces of Schokland, which was a considerably larger island at that 
time.23  In these sources, the name ‘Heynric die Crane’ begins to stand out around 1196.24 He’s 
also named Henric of Kuinre and Heinricus Grus in other medieval sources. Grus or Crane can be 
                                                             
12 de Boer & Geurts, 2002 (15) 
13 van der Heide, 1950 
14 Bosscher et al., 1973 (209) 
15 Modderman, 1945 (36) 
16 de Boer & Geurts, 2002 (16)  
17 van Doesburg & de Boer, 2001 (9) 
18 Modderman, 1945 (36) 
19 van Doesburg & de Boer, 2001 (9) 
20 van der Heide, 1972 (252) 
21 de Boer & Geurts, 2002 (29) 
22 van Doesburg, & de Boer, 2001 (9) 
23 van der Heide, 1972 (251) 
24 Modderman, 1945 (37) 
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translated as crane, which might have been referring to his appearance.25 Hendricus was a 
‘ministerial’. In this function he was a knight in service of the bishop of Utrecht and authorized 
by him to represent the bishop and rule in his name. But this function didn’t hold him a free man. 
He attacked the Friezen frequently from his stronghold.26 Count Willem of Holland interfered in 
the conflict. He built a stronghold south of the Lake Tjeuke, at Oosterzee in Friesland.27 From the 
stronghold he goes to war against this Heynric die Crane, to revenge the deaths of the Friezen, 
and to bring peace to the area by defeating Heynric and destroying the stronghold. He submitted 
the Friezen to him and made them tributary.28 Archaeological remains of this first ravaged 
stronghold were never discovered. The first stronghold was rebuilt at the beginning of the 13th 
century as a castle, Kuinreburcht I, the oldest one of the two castles that has been excavated at 
Kuinre. It’s not entirely clear if this rebuild is done on the exact same location as the earlier 
stronghold.29 Most literature isn’t very clear and sometimes contradicts each other about this 
third, earlier phase of the castle. Archaeological research has shown the existence of two castles, 
Burcht I and II, but historical sources show that there must have been an earlier phase, that was 
destroyed in 1196. This makes it plausible that Burcht I has been rebuild on the exact location of 
the first stronghold. The ravage drives a wedge between the bishop and the count, but they 
reconcile in 1204, and the Lord of Kuinre gets his rights and his goods back. Henricus de Cunre is 
named as witness in a letter from the bishop of Utrecht in 1211, which indicates that he was still 
the Lord of Kuinre at that time. 30 But the count of Holland still must have had some influence in 
the area, because in 1332 het grants the manor Kuinre, to Jan of Kuinre. 31 Included are the 
tribunal of Urk and a part of ‘Emlairden’, two close by settlements, and the ‘alde berch’, which  
points to the earlier mentioned hill. 32 In the 14th century the influence of Kuinre increases. 
Schoklands profitable position makes it suitable for a use as base of operations by the Lords of 
Kuinre. All trade routes from and to the mouth of the IJssel went by Kuinre, and the close by 
island was used to raid the many trade ships on the Zuiderzee.33 The Hanze-cities, Zwolle, 
Kampen, Deventer, Staveren, Hamburg and Danzig experienced a lot of inconvenience by these 
activities. The Lords acquire political autonomy and become the rulers of the area. They profited 
                                                             
25 de Boer & Geurts, 2002 (33) 
26 Modderman, 1945 (37) 
27 van der Heide, 1972 (248) 
28 Modderman, 1945 (37) 
29 de Boer & Geurts, 2002 (32) 
30 Modderman, 1945 (37) 
31 van Doesburg & de Boer, 2001 (9) 
32 van der Heide, 1972 (231) 
33 van Doesburg & de Boer, 2001 (9) 
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several times from the tensions between the count of Holland, the Friezen and the bishop of 
Utrecht by taking the side of the party they would derive the most advantage from. There’s some 
confusion about the date of the second castle. After the excavation and the literature research of 
1999 it was concluded that the second castle dated from the 14th century. In a document from 
1378 there is talk about Herman II van Kuinre building a new castle. A letter written by the 
governors of Deventer they instruct Kampen to keep an eye on business with regard to 
“Herman’s carpentry of Kuynre”. There’s also a document from 1407, after the castle has been 
taken over by bishop Blankenheim, in which the castle is described as ‘the house on the hill’. In 
de Boer 2002, they state that this is an explicit reference to a second castle. Archaeological 
research also has shown material finds at the second castle that date from the 14th 
century.34Before the excavation of 1999, the second castle was dated in the 15th century. At the 
beginning of this century the power of the Lords of Kuinre comes to an end. Frederik van 
Blankenheim, the bishop of 
Utrecht, buys the manor Kuinre in 
1407 from Herman of Kuinre and 
his two sons. The Hanze-cities 
support him in the purchase of it.35 
The acquisition of the castle 
includes the obligation to keep it in 
repair.36 . But he omits to do so, 
and as this was part of agreement, 
the Hanzecities complain about it. 
Next to the bad maintenance, the upcoming Zuiderzee has also free scope on the castle, and 
causes a lot of damage. Large parts of the area are knocked off during this transgression phase. 37  
In 1416 the cities addressed the bishop after consultation with each other, and they sent a 
committee to Kuinre to see if it had to be replaced. The bishop complies with the complaints of 
the cities, and starts structural alterations to repair the castle. Earlier, it was believed that this 
                                                             
34 de Boer & Geurts, 2002 (31) 
35 van Doesburg & de Boer, 2001 (9, 78) 
36 Modderman, 1945 (38) 
37 Slicher van Bath et al., 1972 (312/313) 
Figure 2: The 'Blokhuis' at Genemuiden (de Boer & Geurts, 2002) 
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was the start of the build of the second castle, but the latest research has shown that it must have 
already been there before. 38 
During the 15th century the demolition of the castle continues. More and more storms rage 
across the Zuiderzee and cause a lot of damage. The sea expands in north-east direction and 
damage to Kuinrecastle and its surroundings. A bastion is built for protection against the 
destructive sea. After 1528 the castle of Kuinre loses its strategic importance. 39 The bishop of 
Utrecht waves his rights of temporal power in this year, after which Holland is united under one 
Lord. After a turned-down request of the states of Overijssel, for money to repair the ruinous 
castle in 153140, the castle was pulled down between 1531 en 1536. The remains were shipped 
to Genemuiden, where they were used to build a stone house. In written sources there is still talk 
about a entrenchment, a defensive work, but there is no mentioning of a main living structure of 
any kind anymore. This entrenchment is situated on a different location. There’s a small 
settlement named Kuinre within the entrenchment until into the 17th century. Hereafter the 
settlement is moved to the present-day location. The graveyard within the entrenchment 
remains in use until into the 18th century.41 
               
 
                     
 
 
 
 
 
           
 
                   Figure 3: A map of Kuinre from the Robles-atlas, 1573-1576 (de Boer & Geurts, 2002) 
 
 
                                                             
38 de Boer & Geurts, 2002 (59) 
39 van Doesburg & de Boer, 2001 (10) 
40 Modderman, 1945 (38) 
41 van Doesburg & de Boer, 2001 (10) 
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3  A description of the site 
3.1 The geological history of the research area 
Around 10,000 years ago the Holocene began. During the Vistula, the preceding glacial age, the 
sea-level was about 100 meters lower than it is today. The North Sea fell dry and England and 
Europa was one continent.42 The later Zuiderzee area was a large extensive sandy plain, 
alternated with lumps of till. Various rivers streamed through this flat landscape and carried of 
the melt-water of the Alpine ice.43 During the young Dryas the Noordoostpolder area is covered 
with low-growing tundra vegetation, bushes and herbs.44 Animals like the mammoth and the 
steppe wisent lived there, and the first humans arrived around this time.45 In a large part of the 
Zuiderzee area and also around Kuinre, the cover sand of the Boxtel formation forms the top of 
the Pleistocene sediments in the soil.46 It’s deposited in ridges, which adds some relief to the 
landscape. On one of these natural hills the first castle was built. The tops of the cover-sand 
ridges are often eroded by the expanding Zuiderzee.47 The Holocene begins with a rise of the 
temperature, and along with it the sea-level. A new environment and therefore landscape 
develops. This new phase begins with a steppe-vegetation, but is soon replaced by open wood 
vegetation because of increasing temperatures. This new vegetation brings along its own 
habitants like the red deer, the elk and the aurochs.48 Transgression of the sea takes place as a 
result of the rising sea-level. Along the shore fossil beaches were formed. They fence off the 
coastal area and create an inland – or wadden sea, which also floods the Zuiderzee area.49 This 
new, warmer phase is called the Pre-boreal. In the small basins between the Pleistocene cover-
sand ridges grew reed and sedge, which led to the formation of reed-sedge peat in these basins. 
During the earlier Allerødstadial, peat had been formed here, but on a much smaller scale. The 
till was covered with heath. The cover-sand ridges were overgrown with woods, which mainly 
consisted of birchen.50 
The Pre-boreal is followed by the Boreal, a phase with a warm and dry climate. The formation of 
the reed-sedge peat continues during this phase. The peat contains remains of Menantes 
trifoliata (Bog bean), Comarum palustre (Marsh Cinquefoil), Cladium mariscus (Great Fen Sedge) 
                                                             
42 Borman, 1982 
43 Van der Heide, 1972(67) 
44 Van der Heide, 1975 
45 Van der Heide, 1972(72) 
46 Berendsen, 2005 (153) 
47 Van der Heide, 1972 (99) 
48 Modderman, 1945 (12) 
49 Borman, 1982 
50 Wiggers et al. 1962/Van der Heide, 1972 (94/104) 
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and ferns. At some places there is a lot of Hypnaceae (Moss) found in the peat. The growth of the 
peat is concentrated in the deeper depressions in the Pleistocene surface, the ones deeper than –
4 NAP. At places were the Pleistocene sand is on a higher level, the peat growth doesn’t start 
until the Atlanticum.51 The birchen wood diminished, and was replaced by pines and hazel. The 
mixed oak wood, with its oak, linden, elm and alder, flourished during this warmer period. The 
willow, who had been part of the vegetation from before the Pre-boreal disappeared almost 
entirely and instead the alder appears everywhere.52  
Figure 4: The several stages of the formation of peat in the Zuiderzee area (from Berendsen, 2005) 
The Boreal is followed by the Atlanticum, which had a warm and humid climate. The continuing 
 rising sea-level gained more influence, and also resulted in a rise of the groundwater.53 The pine 
forest was being replaced by a broad-leaved forest, and the numbers of fir decrease. This 
resulted in a damp surplus. All these changes provided the perfect circumstance for an enormous 
increase in peat growth.54  At several places in the western and southern part of the 
Noordoostpolder the forming of the peat begins during this phase. Briny seawater enters the 
                                                             
51 Wiggers, 1955 (45) 
52 Van der Heide, 1972 (104) 
53 Ente & Wiggers, 1963 
54 Berendsen, 2004 (293-295) 
Figure 5: The several stages of the formation of peat in the Zuiderzee area (from Berendsen, 2005) 
 
 
 15 
area through channels.55 After a while the influence of the brackish water of the Almere lagoon 
becomes so big, that the formation of peat is interrupted, and old sea clay is being deposited 
along the channel system. This deposit is called Unioclay or old sea clay.56 The influence of the 
sea increases along with the still rising sea-level. After reaching its highest point ever, the rise 
stagnates.57 A layer of basal peat is deposited on the Pleistocene sand during the Atlanticum, but 
most of it is demolished by the upcoming water of the Almere during following Sub-Boreal. The 
remaining thin layer belongs to the Nieuwkoop Formation. The peat decreased the influence of 
the sea and put an end to the deposit of the sea clay along the channels and soon covered up the 
clay.58 
In the next phase, the Sub-Boreal, the mixed oak wood becomes less important. The alder, hazel 
and especially the beech mainly determine the landscape. This phase has a cooler and dryer 
climate, and that leads to an increase in the growth of heath.59 The North Sea reaches its present-
day coastline during this phase, around 5,000 years ago. The fossil beaches along the shore don’t 
move around anymore, and the Almere lagoon is connected with the North Sea through mouths. 
Sand and clay is conveyed and deposited through these mouths. These shoal deposits belong to 
the Wormer Laagpakket. 60 Eventually the lagoon is closed off by these shoal deposits around 
4,300 BP. Large-scaled peat growth clogs up the Almere.61 Between 4,100 and 3,200 BP the 
Almere is being reconnected with the North Sea by the development of two bays, one in the 
western part of Friesland, another smaller one near Amsterdam. Rising stream in the Almere 
breaks off the peat and forms large lakes.62 Again there’s clay being deposited in and along the 
channels that are still streaming through the area. They convey silty, nutritious water from the 
bay into the area. This Cardium clay, named after the saltwater shell Cardium Edule,63 invades 
the Noordoostpolder through several channels north of Urk.64 This deposit also belongs to the 
Wormer Laagpakket. The peat is deposited on the bottom together with plankton and aquatics 
and forms a layer called detritus.65 The dispersion of this layer in the soil gives an indication of 
                                                             
55 Wiggers et al., 1962 
56 van der Heide, 1972 (108) 
57 Modderman,1945 (13) 
58 Berendsen, 2004 (253) 
59 Zagwijn, 1986 
60 Borman, 1982 
61 Ente & Wiggers, 1963 
62 Borman, 1982 
63 Wiggers et al., 1962 
64 Wiggers, 1955 (59/60) 
65 Berendsen, 2004 (264) 
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the size of the lakes around the beginning of our era.66 In the Sub-Atlanticum the climate 
deteriorates and gets wetter.67 The separate lakes have become one large lake around the year 0. 
The Vlie connects the lake with the North Sea. A new, more mineral layer is deposited on the 
bottom. This Almere layer is deposited from the beginning of our era up until in the 16th or even 
17th century, in a fresh water or slightly brackish environment.68 It is belongs to the Naaldwijk 
Formation and consists of clay with peat sediments.69 Around the same time the Romans arrive 
in northwestern Europe. They rename the lake ‘Mare Flevo’ during their domination, which 
means Lake Flevo.70 Roman ships sail across lake to the north to fight the Teutons. They describe 
the lake in their documents as an extensive lake with broken pieces of peat that set adrift, 
floating around like little islands. Brood-leaved woods surrounded the lake. Pompus Mela, a 
Roman geographer and writer, describes the situation in 44 A.D. He writes that the Rhine splits 
up in two, after which the northern branch broadens/widens and forms Lake Flevo. Another 
detail that he writes about is the island Flevo, that is situated in the lake. The island is composed 
of the islands Urk en Schokland who were still connected at that time, but were later split up by 
the sea.71 At the beginning of the Dark Middle Ages the lake changes back to a lagoon, the Almere. 
Again there’s transgression of the sea,72 and a clay deck is deposited on the remaining peat. The 
clay deck is dated between the 4th and the 9th century. There’s not much left of it in the soil of 
Flevoland, and it only occurs at Kuinre, Urk en Schokland. Around 800 a new connection with the 
sea develops, named Marsdiep, and the influence of the North Sea increases. The sea becomes 
more and more aggressive, which causes a lot of damage to the Almere. Several storm floods 
ravage the coast of Holland from the 9th century, and the Almere is one of the ‘victims’. The flood 
of 1164 begins development of the Zuiderzee. More storm floods in the 12th en mainly the 13th 
century increase the tidal working in the area, and the Almere is expanding. Between 1250 and 
1300 the lagoon has changed into the Zuiderzee, an inland sea. The eroding force of the water 
increases, which is being caused by the embankments along the coastal areas. The water can’t 
flow out over the entire coast anymore, and the areas that weren’t embanked have to digest all of 
the water, and the water force on these locations is enormous.73 The clay- and the peat deck 
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were almost entirely destroyed by the intrusive Zuiderzee during the Middle Ages.74 The coast at 
Kuinre is being embanked, but these embankments aren’t constant able to resist the water of the 
storm floods. Between 1250 and 1400 the connection between the North Sea and the northern 
basin of the Zuiderzee area keeps getting broader and the tidal working in the area increases. 
The coasts around the Zuiderzee have to handle even more water during stormy weather and a 
lot of land is lost along the shores.75 
3.2 A short summary of discoveries during earlier excavations 
3.2.1 The excavation by dr. Modderman in 1943 
After the polder fell dry, it was cultivated. On parcels M131, 132 and 133, a lot of cloister brick 
debris was discovered. Test trenches were opened after this discovery, but none of them 
produced a castle. But during the lay-out of a ditch-system later that year, they dug through a 
group of driven-in posts, which turned out to be the remains of the foundation of the first 
castle.76 The research into the first castle by dr. Modderman in 1943 shows that there has been a 
round castle, 800 meter at south-west from the present-day village Kuinre. The castle consisted 
of a raised piece of land, surrounded by a ring wall made of bricks, which was enclosed by a 
moat.77 During the excavation of 1943 it became evident that most of the debris was lying in the 
moats. 78 The excavation was led by P.J.R. Modderman, who was an assistant at the Biological-
Archaeological Institute of the National University Groningen at that time. The excavation 
showed posts that were driven in closely together, grouped in squares of 1.5 by 2.5 meters. The 
groups of posts were situated in a circle with a diameter around 30 meters. They probably 
served as foundation for a ring wall on arches, made of bricks. An indication for this was the 
presence of a layer of cloister bricks on one of the groups of posts. Inside the circle was a basin-
shaped deepening in the soil, caused by inversion, filled with a peat-like layer. The circle was 
interrupted by an opening of 17.5 meter, an indication for the possible presence of a bailey. The 
moat takes a turn aside at the same place, which corroborates this idea. During the construction 
of the castle in the 14th century a moat was dug around it and the filling was used to heighten the 
hill. According to Modderman the hill must have had a substantial height, considering the size of 
the moat, which was up until 9 meters width at some points. Later research contradicted this, 
and even questioned the existence of the hill. A new study of the drawings of this excavation led 
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to the discovery of another smaller and older moat at the northwest side of the castle. The dating 
was based on the finding material inside. 
Only a few features were found inside the castle during this excavation, the most import ones at 
the north side. A well, consisting of piled up wooden barrels and  
filled up with rubbish after. They also discovered a pit, filled up with bone material and other 
rubbish. A marked ring in the sand might have been all that is left from a third pit, but the 
absence of any finds made it impossible to put a date or function on it. Other features were the 
remains of an old land division system. The remains of the first castle were dated between the 
late 12th and the 16th century by Modderman. This dating was based on the absence of Pingsdorf 
ceramics in the moat. But several Pingsdorf shards were discovered in the moat during the 1999-
excavation. This leads to the conclusion that the moat might be older, possibly from the end of 
the 12th century. This is confirmed by finds of Pingsdorf shards in the shoal sand, and the 
mentioning in historical sources of a stronghold at Kuinre at the end of the 12th century.79              
                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                  
 
 
                                              
 
   
                                                 Figure 6: A re-interpretation of a drawing by Modderman made  
                                                 during the excavation in 1943 (from de Boer & Geurts, 2002) 
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3.2.2 The second excavation by van der Heide in 1951 
The second castle was excavated in 1951 by van der Heide, who was working for the ROB at that 
time. It is situated about 600 meters at north-east of the first castle and was discovered on aerial 
photographs that were taken during the war. Several discolorations, shaped like concentric 
rings, appeared in the soil on one of these photos. An excavation was started to investigate the 
presence of a second castle, and possible earlier occupation. Two trenches were dug and later 
extended with a surface excavation. The remains of a motte castle were discovered. It was also 
assumed at this castle that it had been situated on a hill. Reason for this was the presence of the 
same feature that found during the excavation of the first castle, another basin-shaped 
deepening in the soil, partially filled with sods of clay. There were no signs discovered of 
occupation or cultivation on the hill, except for two possible wells or rubbish pits. Two 
concentric moats went round the hill and in the inner most one the remains of the foundation of 
a bridge, was found, consisting of a set of driven-in posts. Another interesting find in this moat 
was an almost complete, very specific kind of canon, in Dutch called a ‘terrasbus’. It’s the only 
one ever found in Holland. The moat also contained a lot of smaller finds. Van der Heide dates 
this castle between 1375 and 1425. It was torn down in the 16th century. Reinterpretation of his 
results and therefore conclusions is difficult, because there are no pictures of the find material in 
any of the publications on this subject. But since there weren’t any traces of earlier occupation, 
and the dating corresponds with the information obtained from written sources, it is likely that 
his conclusions about the age of the second castle must have been right. 
              
Figure 7: A schematized map of the first                                            Figure 8: A schematized map of the second  
castle by van der Heide (from van der Heide, 1972)                      castle by van der Heide (from van der Heide, 1972) 
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3.2.3 The third excavation by the ROB in 1999 
One of the goals of the third excavation was to extract some information about whether there 
had been a bailey at both castles or not. The excavation started with the dig of a sondage on both 
sites, with a width varying between 2 and 4 meters. The features were documented on the 
horizontal surface, and only a few of them were sectioned and finished. Every moat at the site of 
the first castle was sectioned and only two of the second castle. During this excavation the 
results of the earlier two excavations were reviewed, and led to the conclusion that there had 
been three moats around the first castle, none contemporary. The inner moat contained material 
from the 12th and 13th century, the middlemost one contained material from the 12th and 13th 
century, as well as material from the beginning of the 14th century. The outer one contained only 
material from the 12th century. The excavation of the first castle was done between the fourth 
and eleventh of October in 1999. The site was situated outside the center of the old castle terrain 
and bounded by 
the surrounding 
woods, a cycling 
track and the 
reconstruction of 
1948. The 
trenches showed 
some signs of 
recent 
disturbances, 
probably caused 
by the 
reconstruction. 
There was no 
complicated 
stratigraphy and only features of moats, pits and ditches present, that weren’t very deep. Four 
more moats were discovered, none of them deeper than 50 centimeters.80 The inner four lie 
concentric around the center, the other three more oval. The outer most contained a lot of finds 
like mostly bone, wood and some ceramic shards.81 The breadth of all of them varies between 3 
and 4.5 meters. Several small ditches and pits were found, but none of them dateable. This 
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research showed multiple building phases of the castle. Based on ceramic finds the first phase 
can be dated in the second half of the 12th century. In the second phase the ring wall is 
constructed, but its absence makes it hard to give a date to this phase. A global dating could be 
done based on the thickness of bricks, and places it at the beginning of the 13th century. In a 
third phase two moats were filled up and replaced with a new one. Finds date it in the 14th 
century. The typological dating of all the material, including the finds without context, gives an 
indication when the castle was deserted. This probably took place in the third quarter of the 
14th century.  This contradicts with the conclusion of Modderman, who said that youngest finds 
in the moats dated from the 16th century. The second castle was partly excavated between 
February 1 and 3 in 1999, because it was threatened to be destroyed by the construction of an 
industrial site. The remains of a second moat were found. It was dug into a Pleistocene sand 
dune and filled up with rusty clay. A wall-shard of Siegsburg ceramics, two half bricks and a piece 
of roof slate was discovered in this moat, and they also took a botanical monster from it. On the 
flank/side of the dune they came across features of prehistoric occupation.82 They discovered 3 
hearth-pits and a concentration of ceramic shards. There were no obvious diagnostic 
characteristics to date the shards any further than only prehistoric. Carbon dating of food 
remains on the shards and charcoal in the hearth-pits give three different dating’s. In one of the 
hearth-pits a flint blade was found. The dating’s indicate that activities at this sand dune took 
place over a longer period of time, probably during the Late Mesolithic, the early/middle Bronze 
Age and the early Iron Age.83 After that, the sand dune gets covered with peat, which that the 
area got wetter. Between October 11 and November 8, an excavation took place south of the 
previous one. Thirteen smaller trenches were opened. More prehistoric finds were discovered, 
but none of them clearly dateable. The sand dune from the excavation in February continues on 
this site. As earlier mentioned, the hill on which the castle was situated had been pressured into 
the soil. Inside the former castle they found a perfectly shaped circle, with a diameter of 1.40 
meter. The feature wasn’t sectioned because of the non-disturbing character of the excavation. It 
was filled with charcoal, turf, fragments of bricks, some shards and a whetstone. The shards can 
be dated between the last quarter of the 14th and the first quarter of the 15th century. It might 
be a well that was secondary used as a rubbish pit. At the excavation in 1951 were two similar 
features discovered. At the foot of the hill they came across a post ring with a double function; on 
the one side to prevent subsidence of the hill, on the other side as camp sheeting for the inner 
moat. Eight different moats distinguished, numbered 1a, 1b, 2a, 2b, 3a, 3b, 4a and 5. Moat 1a, 2a, 
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3a and 4a are from the first phase. Moat 1b, 2b and 5 are from the second phase. Moat 1a is 
circular and bounds the inner area of the castle. There’s not much left of it, as it was absorbed 
with 2a when 1b was constructed. This moat also has traces of camp sheeting. The presence of 
two separate kinds of camp sheeting points out that there probably has been at least one 
extension of it, on which occasion it was dug out again. The breadth of the moats differs, and 
some of them had camp sheet. In the filling of moat 1a multiple sets of posts were discovered 
that were part of the camp sheeting. The bridge of the 1951 excavation was dug up again to look 
at the military position of the bridge and to date it with dendrochronology. The foundations of 
another bridge were discovered at the south side, which connected the areas between the first 
and the second moat. There were more features discovered that consisted of rows of posts. 
They’re probably remains of the battle of the habitants of the castle against the sea. Structures 
like screens of post, or maybe the rampart that was mentioned in written sources from that time. 
The second castle has also multiple occupation phases during the late middle Ages. The 
occupation in the late Middle Ages can be divided in three phases. The remains of the first 
construction can de dated in the 14th century. In this first phase the castle consists of a round hill 
with a post alignment, surrounded by 4 concentric moats (numbers 1a, 2a, 3a and 4a) and a 
bridge. The second phase was dated between end 14th century and the 16th century. The moats 
were filled up and new ones were dug. The second bridge was built during this phase and was a 
connection between the inner area of the castle and the land between moat 1b and 2b. Pieces of 
roof slate may indicate of the presence of a gate-building, or a roofed bridge. The moats probably 
were connected with a river, and stayed open during a longer period of time. The third phase 
took place during the first half of the 16th century. Moat 1b stayed in use during this phase, the 
other ones seemed to have been filled up, at least partly. The castle was pulled down at the end 
of the phase. The re-usable material was transported to Genemuiden; the rubble was thrown 
into the moats. The demolition can be dated, according to the historical sources, between 1531 
and 1536.84  
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Figure 10: Features belonging to the three different phases of the second castle at Kuinre, with left above the 
first phase, right above the second - and below the third phase (from de Boer & Geurts, 2002) 
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The research was done based on several research questions. Only two of them were relevant to 
this research and will be dealt with in this essay:  
1. What was the direct surrounding landscape like during the habitation period of both 
castles? The abiotic as well as the biotic landscape. 
Core analysis was done by RAAP and showed that the old watercourse of the Kuinder, also called 
the Tjonger was situated in between both castles. Botanical research on both castles shows an 
open landscape. There were no traces of any close-by fields found. The samples were taken from 
the moats. They showed vegetation of salt marshes and they show that the area gets wetter.85 
 
4. In what extent are the features on both sites being preserved, and what’s the degree of 
preservation of both organic and inorganic material? 
The influence of the extending Zuiderzee caused a lot of erosion to the remains at the surface of 
the first castle. The surrounding area was planted in 1947, but only recently they discovered that 
there were several moats situated there, and that their roots had a negative effect on the 
conservation of these features. More damage was done during the reconstruction in 1948, and 
the adjustment in 1988. The 1999 excavation showed medieval features outside the center, close 
and vulnerable under the surface.  Agricultural use caused a lot of damage to the site of the 
second castle. Another phenomenon that caused a lot of damage was the differential setting of 
the soil. Indications for the damage are the frequent finds on the surface by the amateur-
archaeologist, and the discolorations that appear on aerial photographs, results of ploughing. A 
part of the area was researched during both excavations, which made it possible to compare the 
preservations. It showed that the draining system that was placed during the excavation in 1951 
was party destroyed by ploughing. Some features were disappeared. Sea and soil-use have 
caused a lot of damage over the past 500 years. It is preferable to stop the use for agricultural 
purposes.86 
3.3 The research questions 
In last century there has been more than enough attention for the two drowned castles of Kuinre, 
but there had never been a big emphasis on botanical research during the excavations. In the 
first report on the excavation of 1999 a recommendation was stated in an appendix on the 
botanical research that had been done during this dig. A better look on some relevant ground 
                                                             
85 van Doesburg & de Boer, 2001 (81-82) 
86 van Doesburg & de Boer, 2001 (83) 
 
 
 25 
samples and their botanical contents might give a better insight on the subsistence of the 
residents of the castles.87  
In this essay the macro-remains of four samples that were collected during the excavation of 
1999 are studied. The initial idea was to look at these macro-remains and to see if there were 
botanical remains present in the samples that would give more information about the 
subsistence in the castles. This idea led to the following two research questions:  
 
1. Do the fossil remains of the samples give any indication of human activity? 
2. Do the fossil remains give any information about the subsistence of the residents of the 
castles? 
 
Because of the bad preservation of the samples, and the indistinctness about the context in 
which they had been taken, it wasn’t sure if there would be any remains present in the samples 
that would tell us anything about the human activity in the area. This led to an extension of the 
research and therefore the research questions:  
 
3. What was the vegetation like during the phase of the first castle? 
4. What was the environment like during the phase of the first castle? 
5. What was the vegetation like during the phase of the second castle? 
6. What was the environment like during the phase of the second castle? 
 
These six questions formed the basis for the botanical research that was done on the two castles 
of Kuinre during this research.  
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4  Methodology 
4.1 Setting up the research 
The recommendation that was stated in the first report on the 1999 excavation, ‘Oude burchten 
in het nieuwe land’, started the search for samples that could be used for botanical research. A 
call to the RACM, who had carried out the excavation, made it clear that if there should be 
samples, they could be found at the Nieuwland Erfgoed Centre in Lelystad. After contact with 
Dick Velthuizen, who manages the storehouse there, he leant all assistance and made available 
all the material that was left from the excavation. It concerned here 4 samples, one from the first 
castle and three from the second castle. Sample 1 is coming from the first castle, and had a 
content of 1 liter. This sample was taken from a ditch, numbered as feature 21, in trench 1 (fig. 
11). It’s 38 cm broad ditch that is situated between the third and the fourth moat, parallel to 
moat 4. It’s 14 centimeters deep and was filled with shoal sand when the area was flooded by the 
Zuiderzee. This means that this ditch must have still been open when the sea took a hold of the 
area, and that it probably belongs to the last occupational phase. A more accurate date is 
impossible because of the absence of finds in the ditch.88 Botanical research might give an 
indication of the vegetation in and around this ditch and the close by moats at the end of the 
castle. The next three samples were all taken from the excavation of the second castle. Sample 2 
is coming from the inner most moat, number 1a, and also had a content of 1 liter. The sample 
was taken in trench 5, and in the description on the finds label it was stated that it was coming 
from inside of the inner most moat and that it also contained debris and ashes. This corresponds 
with the presence of a charred rye-fruit in the sample, and a lot of small pieces of slate. The moat 
is numbered as feature 4 and is separated from the inner area by a post alignment (feature 3), 
that also functioned as camp sheeting.  This moat bounded the inner area. It is difficult to 
reconstruct the course of the moat as it was almost entirely absorbed when moat 1b was laid on 
later. The minimal breadth of this moat is 4 meters and it’s around 60 centimeters deep overall. 
It was probably filled up after a short period of time with sods.89 It’s dated in the first phase of 
the castle, between the end of the 14th century and the beginning of the 15th century.90 The last 
two samples were taken from the circular-shaped moat 1b, numbered as feature 5. The first one, 
sample 3 with a content of 475 ml, was a sample from the filling of the moat; sample 4 was taken 
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from the west profile of a layer of debris inside the moat, and had a content of 600 ml. This layer 
of debris can be recognized in the sample by the presence of many small slate pieces. The moat 
has got an average breadth of 15 meters. The flat bottom of the moat lies at a maximum depth of 
80 centimeters. The filling consists of several layers of humous clay, sometimes supplemented 
with small bits of turf. The upper layer consists at the north side of clay with thin layers of wash 
sand and humous material. It also contains a lot of debris on the north – as well as on the south 
side. The upper layer of the south side consists mostly of brown humous clay.91 Moat 1b had 
been the longest one in use of the second castle. It is very likely that this moat was laid on during 
the rebuilding between 1418 and 1421, when the bishop added structural alterations to repair 
the castle as a concession to the Hanze-cities after their complaints about the bad maintenance 
by the bishop. It was possibly later that century cleaned and enlarged. The moats was still in use 
in the first half of the 16th century, while the other moats seem to have been filled up by this 
time.92 During the dismantling and the demolition of the castle between 1531 and 1535 the moat 
was filled up, which can be concluded from the presence of debris is the upper layer of the filling 
of the moat. Sample 3 therefore might give an image of the vegetation during the second and 
maybe the third phase of the second castle. On the basis of the botanical remains of sample 4 the 
vegetation around the moat and the castle at the ending phase of the second castle can be 
derived. 
Because the amount of the available material was limited it was decided to sieve all the material, 
although their content varied. Before the material was sieved it was soaked for several hours. It 
was sieved through 5 different widths: 5 mm, 2 mm, 1 m, 500 μm and 250 μm. The wet residues 
in the sieves were kept separate and put into different buckets, after which they were picked. 
Small amount of remains were put into petri dishes and were sorted out under a Leica KL 200 
led microscope. The residues from the larger widths under a magnification between 0.63 and 
1.25, the middle widths under 1.25 to 3.2 and the smallest residue were sorted under a 
magnification of 4.0. Every fraction was entirely analyzed, but only on botanical remains. Other 
contents like insects, bone-material and slate weren’t included in the research and its results. 
The selected seeds of one sample were put into one petri dish. They were sorted out on species 
and their names were appointed. All of the samples contained rusty clay, which indicates 
oxidation. At some point oxygen must have reached the remains, probably caused by a varying 
water table. As a result, the conservation of the samples is moderate. Seeds with, for instant a 
thin cell membrane, might be absent in the sample because they decayed, due to the bad 
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conservation.93 So the results probably won’t give a complete image of the vegetation at that 
time. 
4.2 Processing the results 
After all the samples were sieved and all the present seeds were named the results were put in to 
a table. The plants are classified in taxa based on their habitat. There were eight different groups 
distinguished and each has their own color; Waterside plants/damped grounds, 
Grassland/disturbed grounds, Heath, Edible/cultivated plants, Aquatics, Fungus, Moss and an 
unclassified group. The species in the last group couldn’t be ascribed to one specific habitat. I’ve 
have used different colors to make the difference between the groups as obvious as possible, that 
at one glance could be seen which group was best represented in a sample. It should be stated 
that Fungi aren’t plants, but are a kingdom on their own. 
The table contains both the Latin as the English name of every plant, and which part of the plant 
was found. For every sample you can find which species were present in it, and how many of 
them. Further every species was classified with, when possible, ecological group, temperature 
numbers, moist-percentage, salinity and nitrogen percentage. 
The division of the plants in ecological groups is based on the social-ecological groups of Arnold 
& van der Maarel, abbreviation ARN, as published in Gorteria 2004. All together there are 9 
different groups, but only the ones that are present in table will be described in this essay: 
1. Plants growing on fields and dry roughness 
 1a. Fields on nutritious, non-limy ground 
 1d. Regularly treaded places on dry, nutritious ground 
 1e. Roughness on scarcely treaded, nutritious, non-humous or limy, dry ground 
 1f. Roughness on scarcely treaded, limy, non-humous, dry ground 
 1g. Roughness on scarcely treaded, nutritious, humous, moderately dry ground 
2. Plants growing on disturbed places or on open, moist to wet, poor in humous ground. 
2a. Nutritious places with a varying water-level or strongly fluctuating                                                              
environmental circumstances 
2b. Open, nutritious (especially rich in nitrogen), wet ground 
4. Plants growing in fresh water and on banks/shores 
 4a. Fresh to moderate brackish, nutritious water  
 4c. Nutritious watersides and swamps 
 4d. Washed ashore zones, wet roughness and river-accompanying willow shrubs 
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5. Plants growing on manured grasslands on moderate nutritious to nutritious, moist to wet 
ground 
 5b. Moderate manured grasslands on wet ground 
7. Plants growing on heath, fens, lime-bogs and poor ground 
 7a. Moderate nutritious, lime-free, acid peat bogs and wet, humous dune valleys  
7d. Peat moors, wet heath and unmanured grasslands on wet, very poor in nutrients, 
acid, humous ground 
8. Plants growing on deforestations, fringes and shrubs 
8a. Deforestations on moderate moist to dry, moderate nutritious to nutritious ground 
8b. Fringes on nutritious (especially rich in nitrogen), non-limy, humous, moderate 
moist ground 
8d. Shrubs on moderate moist to dry, nutritious ground.94 
 
The other classifications are indicator values that are based on the descriptions that were 
published Ellenberg et.al. 1991.  These classifications give an indication of the natural habitat 
that a specific plants needs to live. Only the values that are used in the table will be described in 
this essay. The temperature number indicates the average temperature that the plants need to 
survive, and could tell something about a shift in temperature during the different phases. The 
value is classified in the following numbers: 
5. Moderate warm, in the sub-mountainous regions 
6. Moderate warm to warm, strong temperature dependent species 
7. Warm, plants in need of warmth and very sensitive for cold, in sub-Mediterranean zones 
The species marked with T6 are in the lowlands and the coastal area abundant. The biggest 
distribution in west Europe is owned by the species of the T5 group. One can find them from the 
most northern lowlands up to the middle mountain locations. The species marked with T6-T9 
need higher temperatures and are partly frost sensitive. Their spreading is due to physiological 
reasons more limited than other mid European species. 
 
The humidity percentage gives information about the soil humidity that is necessary for the 
plant. This value was added in the table because it says something about the environment 
around the castle, and changes might tell something about the area getting wetter or dryer. It 
must be said that the competition between species leads to a quick reaction and adaptation 
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when the circumstances change. Every change in condition of the soil leads to a restriction or an 
acceleration in the growth of certain species. If the conditions remain more or less steady, the 
mix of species doesn’t alter too much. So we can state that an alteration in the mix of species 
means an alteration in the conditions of the soil, and therefore an environmental change. The 
numbers of this value represent the following classifications: 
4. A dry to slightly moist soil 
5. A moderate moist soil. Indicates a moist soil, mainly on fresh soils of average     damp. 
6. A moist soil 
7. A well permeable soil. Indicates dampness, mainly on constantly moist or damp, but 
not on wet soils 
8. A moist to wet soil 
9. A very wet soil. Indicates a wet site, often on water-saturated, badly aerated soils. 
10. Aquatics who can survive periods without water. Indicates shallow-water sites that 
may lack standing water for extensive periods 
11. Aquatics that take root under water, but blooms above water, at least for some time. 
Possibly floating on the surface. 
12. An underwater aquatic, permanently or almost constantly under water. 
~ An indication for strongly varying value 
= on more or less regularly flooded grounds 
The salinity provides information about the influence of the Zuiderzee in the area. The 
classifications used in this table are: 
0. Can’t bear any salt. If in coastal situations, only accidental and non-persistent if 
subjected to saline spray or water. 
1. Salt-carrying, on grounds that are poor in salt to salt free. Capable of persisting in the 
presence of salt. 
2. Oligohalin, mild brackish environments. Species that occur in both saline and non-saline 
situations, for which saline habitats are not strongly predominant. 
3. β-mesohalin, moderate brackish environments. Species that are most common in 
coastal sites, but regularly present in freshwater or on non-saline soils inland. 
 
The nitrogen percentage provides information about the conditions of the soil and its fertility. 
The classifications used in this table are grounds that are: 
1. Very poor in nitrogen. Indicates extremely infertile sites. 
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2. Very poor-poor in nitrogen 
3. Poor in nitrogen. Indicates more or less infertile sites. 
5.   Moderate rich in nitrogen. Indicates intermediate fertile grounds. 
6. Moderate rich-rich in nitrogen 
7. Rich in nitrogen. Plants which are often found in richly fertile grounds. 
8. Avowed rich in nitrogen 
9. Very avowed rich in nitrogen. Indicates extremely rich situations, such as cattle resting 
places. 
X = indifferent 
? = unknown according to Ellenberg95  
 
The added classifications gave specific information about the natural habitat and environment of 
the plants, which was used in the discussion about the vegetation and environment of the castles 
during different phases. This information was derived from the different samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                             
95 Ellenberg, 1991/Hill et al., 1999 (6-8) 
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5 The results of the botanical research on the Kuinre castles 
5.1 The results applied in a table 
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5.2 A short explanation 
The largest number of species that was found during the research belongs to the taxon of plants 
that grow on disturbed ground, mainly grasslands. The taxa with aquatics and waterside plants 
have an equal number, in both of them are six different species represented. Schoenoplectus spec 
can be placed by one of the other two Schoenoplectus species, S. lacustris or S. tabernaemontani, 
determination was difficult because the fruit was corroded. Only one charred piece of a 
cultivated species was found during the research, which leads to the conclusion that it’s going to 
be hard to say something about the human influence in the vegetation in and around the castles. 
Two specific species that grow on heath indicate the presence of this type of vegetation in the 
surrounding area. The other taxa in the table are of minor importance to determine the 
vegetation and the environment, and won’t be discussed in the next chapter.  
In the first sample the emphasis lies on the grassland plants and the aquatics. The majority of the 
species that were found in the sample are plants that grow on disturbed grounds like grassland. 
One waterside plant was very well represented in the sample, Bolboschoenus maritimus. This 
representation of the different species could have expected considering the origin of the sample, 
which was taken from a ditch situated between two moats. The spaces between the moats were 
usually wide enough to be used to construct ramparts or were planted with hedges, for extra 
defense, so it’s plausible that tread plants were growing there. The second sample was taken 
from the moat that lied next to the inner area of the castle. This seemed to be very promising, 
also because there were ashes present in the sample, and the expectation to find remains of 
human cultivation activities was very high, especially since it also contained some bone material. 
That is why the find of only one charred rye-fruit was very disappointing. Grassland- and 
disturbed ground plants were again the biggest represented group, followed by waterside plants. 
The aquatics were represented by only two different species. This may have been caused by the 
short period of time that the moat has been in use, and the fact that most of it was absorbed 
when moat 1b was laid out. Striking was the numbers of seeds in this sample, several species 
were represented by quite a large number. The third sample also attracted attention because of 
its large numbers of seeds, especially since this sample had the smallest content. Grassland 
plants, aquatics and the waterside plants are all very well represented in this sample, and it’s 
also the sample with largest number of species. This is also the only sample that contained a 
large amount of remains of Sphagnum, peat moss. There may have been growing peat in parts of 
the moat, since had been open for a very long period of time. But it may also be coming from peat 
in the surrounding area. The last sample had the worst conservation, and there were only a few 
seeds in the sample. The sample was taken from the final phase of the moat, when the castle was 
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being torn down and the moats were filled up with debris. The waterside plants and the aquatics 
disappear, but there is still a lot of grassland plants present in the sample. This sample contains a 
lot of spindles from Eriophorum vaginatum, which might be an indication that the amount of 
heath in the area in increasing. In the next chapter the results will be more thoroughly discussed. 
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6 Discussion 
6.1 The first sample 
The first sample was taken from a small ditch (figure 11) and assumed is that this ditch was still 
open during the final phase of the castle, which allows us to (partly) try to reconstruct the 
vegetation and the environment at that time. There were only two species of waterside plants 
represented in this sample, 18 fruits of Bolboschoenus maritimes, and two fruits of Ranuncula 
flammula. Bolboschoenus maritimes (Sea Club-rush) is a plant that usually grows in a brackish 
water environment, near the sea96, but it’s not uncommon to grow in fresh water habitats like 
ditches.97 It’s a very common plant along the North Sea coast and in the Ijsselmeer area 
nowadays, but it’s assumable that it also was 
quite common back then. One of the properties 
of the species is that it doesn’t endure flooding 
by seawater for too long, and it can only grow by 
the sea at places the saltwater is diluted under 
half of the salinity. It’s often accompanied by 
Schoenoplectus tabernaemontani, who’s also 
present in this sample. Together they often play 
a leading role in the waterside plants in mild to 
moderate brackish environments, although 
Schoenoplectus tabernaemontani is classified as 
an aquatic. In closed-off ditches with a strongly 
varying water-level species like Rumex 
maritimus, Atriplex spec. and Typha latifolia 
often occur with the Sea Club-rush. In this 
sample there are two different species of 
Atriplex present and 4 undefined Rumex spec. 
fruits. In the former Zuiderzee it often occurred 
in ponds on salt marsh grounds.98 The Ranunculus flammula (Lesser Spearwort) is represented 
by two fruits in the sample. This buttercup grows on wet places that flood in winter, like 
                                                             
96 Blamey et al., 2003 (434) 
97 Heukels, 2005 (144) 
98 Weeda & Deursen, 2003-5 (248-251) 
Figure 11: The trenches at the first castle in 1999  
(from van Doesburg & de Boer, 2001) 
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watersides. It usually grows on an acid substrate, rich in nitrogen.99 There no big differences in 
their indicator values, except for their ARN classification. Bolboschoenus maritimes is classified as 
4c; a waterside plant growing on shores of fresh- to brackish, nutritious waters. Ranunculus 
flammula however is classified as a completely different kind of waterside plant; one that grows 
on the moderate nutritious substrates of heath, fens and peat bogs, although it can endure some 
saltiness. The number of representatives of Sea Club-rush in the sample raises a question; if this 
species doesn’t bear long-term flooding with salt water, doesn’t that seclude the possibility that 
this ditch was still open during the final phase of the first castle. Because during this phase the 
land around the castle was 
constantly flooded by the 
expanding Zuiderzee, and the Sea 
Club-rush should have already 
disappeared in this environment 
where the salinity  
was increasing. This forms an 
important point of discussion. The 
presence of the Lesser Spearwort 
indicates that the area was getting 
wetter. The taxon that was best 
represented in this sample was 
plants that grow on grasslands and 
disturbed ground. The species 
with the most numbers was Juncus 
acutiflorus (Sharp-flowered Rush). 
This plant grows on wet, moderate 
nutritious ground, often on salt 
marshes and other acid soils. It is a 
quite common plant in the Pleistocene zones, where Kuinre belongs to.100 Both Atriplex species 
are present in this sample, although not in large numbers.  Atriplex patula (Common Orache) is 
represented by 1 fruit, and often grows on bare and disturbed ground101, which corresponds 
with the context in which it was found. It’s a quite common plant in Holland, but usually doesn’t 
                                                             
99 Weeda & Deursen, 2003-5 (239) 
100 Heukels, 2005 (133)/Blamey et al., 2003 (412) 
101 Heukels, 1996 (119) 
Figure 12: The ditch that the sample was taken from (from van 
Doesburg & de Boer, 2001) 
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occur along the coast, which makes its appearance in this sample special, since castle was 
situated in what used to be the coastal area back then.  Atriplex prostrata (Spear-leaved Orache) 
also grows on open land, rich in nitrogen and often on salt marshes. It’s a coastal plant that also 
often grows between the stones of the embankments. It is possible that there were also 
embankments around Kuinre. They were constructed around Urk and Schokland, for protection 
against the sea, so it’s a very good possibility that Kuinre had built them in an attempt to stop the 
ravaging sea. 102 Brassica spec. is a member of the Cabbage family. A lot of important cultivated 
plants belong to this family like broccoli and cabbage (Brassica oleracea), Rapeseed (Brassica 
napus) and turnip (Brassica rapa). Cabbage has always been one of the most important 
vegetables for subsistence in de temperate zones.103 It is possible that this species may have 
been cultivated by the occupants in and/or around the castle, if not for food, than maybe for the 
production of oil from rapeseed. But there can be no certain conclusions drawn without further 
determination, which is impossible since the fruit is much corroded. There are three different 
Chenopodium species present in the sample: Chenopodium album, Chenopodium ficifolium and 
Chenopodium polyspermum. The first one, in English called Fat Hen, is the most common one on 
disturbed grounds.104 Parts of the plant are eatable, but it’s not likely that it was eaten during the 
Middle Ages. It must be seen as a weed in this context. Chenopodium ficifolium (Fig-leaved 
Goosefoot) shares a lot of similarities with, and they often occur together. The Many-seeded 
Goosefoot, or Chenopodium polyspermum, isn’t very special too. It also a weed growing on wet 
disturbed grounds.105 Capsella bursa-pastoris (Shepherd’s Purse) is a plant that grows a lot on 
treaded places and it’s the most common weed of the crucifers. It doesn’t bear too much fluid, so 
it’s plausible that this plant was growing not to close to the ditch, in between the moats.106 The 
space in between these moats was often used for defense purposes, and so it’s likely that they 
were well treaded. Conium macalatum (Hemlock) is a very poisonous plant and is not so 
common in Holland present-day, and may have been brought into the area by the rivers, the 
Kuinre or the Linde, since it often occurs on the washed-up sandbars along the big rivers. 
Another possibility is that they were planted to break the wind, a function made possible by their 
length.107 Coastal areas are often very windy. The Greater Plantain, in Latin called Plantago 
major, is represented in this sample by one seed. Also a common tread plant in Holland, often 
                                                             
102 Weeda & Deursen, 2003-1 (166) 
103 Weeda & Deursen, 2003-2 (46) 
104 Heukels, 1996 (163) 
105 Weeda & Deursen, 2003-1 (160-163) 
106 Weeda & Deursen, 2003-2 (36) 
107 Weeda & Deursen, 2003-2 (268-269) 
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along roads. It can bear some salinity, but not constant flooding. Plantago can be translated as 
‘what comes along with feet’ which underlines it as tread plant.108 Ranunculus repens (Creeping 
Buttercup) is the most common Buttercup in Holland, and grows on all kind of grounds, so this 
species very suitable for any details about the environment109, as is Rumex L. This genus of Docks 
and Sorrels contains so many species, that without further determination it’s not very useful for 
researching environmental circumstances. The presence of Erica tetralix (Cross-leaved Heath) in 
the sample confirms the expected presence of heath and peat moors in the surrounding area. It’s 
a quite common plant in the peat areas of Northwest Overijssel and it pioneers the wet heath 
together with Juncus acutiflorus, and they often grow on the transition from heath to swampy 
grassland.110 It’s another indication that the area was getting wetter. The aquatics in the sample 
are represented by Alisma spec., Eleocharis palustris, Groenlandia densa, Schoenoplectus lacustris 
and S. tabernaemontani. Eleocharis palustris is a plant that occurs in shallow fresh water, which 
corresponds with the context of the sample; it was taken from a shallow ditch. Common Spike-
rush, as it is named in English, doesn’t need very nutritious water and can bear some salt, and 
could have still been there in the final phase of the first castle.111 
Schoenoplectus lacustris and S. tabernaemontani (Common Club-rush and Grey Club-rush) are 
both aquatics that occur in brackish water. When Schoenoplectus lacustris is growing in brackish 
water it is often planted. S. tabernaemontani on the other hand has a preference for brackish 
water. It is possible that the stalks or blades of both species were harvested and used by humans 
to weave floor covers, chair seats and to caulk wine-casks, which makes it also possible that the 
plants were cultivated, but this is hard to proof. S. tabernaemontani has a lot of similarities with 
Bolboschoenus maritimes, but has a lower salt-tolerance. In the Oeculogical flora it is stated that 
it didn’t occur along the coast of the Zuiderzee, because the environment was to salt. This makes 
the possibility that it was planted more plausible. But the species also occurs in floating 
vegetation in dehydrating area, along with Ranunculus flammula, also present in the sample.112 
Alisma spec. are species that belong to the Water-Plantains. For determination blooming 
material is needed113, but it is most likely that it’s A. lanceolatum or A. plantago-aquatica, because 
these two species are quite common in Holland, and the other species, A. gramineum doesn’t 
                                                             
108 Weeda & Deursen, 2003-3 (253-254) 
109 Weeda & Deursen, 2003-5 (242-243) 
110 Weeda & Deursen, 2003-3 (33-36) 
111 Blamey et al., 2003 (438) 
112 Weeda & Deursen, 2003-5 (251-254) 
113 Heukels, 2005 (88) 
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occur in the area.114 The occurrence of Groenlandia densa (Opposite-leaved Pondweed) in 
Holland is quite rare, since it approaches its northern border around here. But through the Rhine 
and its branches it penetrates Overijssel and might occur locally in our research area. It’s bound 
to basic water that is rich in carbonate, and can’t endure salt. It pioneers in recently dug ditches 
and often grows with Ranunculus subgenus Batrachium. 
Most of the waterside plants and the aquatics are classified in the ARN-group 4c, plants growing 
on nutritious watersides and swamps. Actually none of the values is deviating from what could 
be expected. All values contribute to the knowledge that there is on the different species. Trying 
to address the vegetation and the different species to plant communities, or phytocoenosis, is 
difficult because of the bad conservation of the samples. This has probably resulted in a distorted 
representation of the vegetation. Still an attempt must be done in order to say something about 
the habitat of the vegetation. In this sample there is only one species present that belongs to the 
taxon heath, which makes it difficult to conclude anything about this phytocoenosis more than 
that it belongs to the Cross-leaved Heath alliance, or Erica tetralicis, that grows on wet heath and 
degenerated peat moor.115 Looking at the waterside plants and the aquatics the numbers of 
Eleocharis palustris, Bolboschoenus maritimus and Schoenoplectus tabernaemontani stand out. 
This representation of the vegetation shares a lot of similarities with the Association of Grey 
Club-rush, or Scirpetum tabernaemontani. This association is poor in species and occurs in a mild 
to moderate brackish environment in shallow water with a varying water-level. With the 
increasing salinity of the Almere lagoon from the year 1000, it established along the coast of the 
latter Zuiderzee. It consists of communities of Rush.116 The name giver of the association, 
Schoenoplectus tabernaemontani, is always present and dominates the vegetation, and is well-
represented in this sample. Another species who is often present in this association is 
Bolboschoenus maritimes, a characteristic species of the alliance, who is present in this sample by 
18 numbers. Eleocharis palustris is one of the accompanying species, and is also in this sample 
well represented with 19 fruits.117 The remains of the plants growing on disturbed grounds can 
be best classified in the Chenopodio-Oxalidetum fontanae (the Association of the Many-seeded 
Goosefoot and Yellow Wood-sorrel). This association consists of open, low-growing vegetation 
and grows on lime-free, very humous to peaty, nutritious, and sandy to clayish ground, often in 
areas with a high water-level. They’re often situated on transition zones from higher sand-
                                                             
114 Weeda & Deursen, 2003-4 (222-227) 
115 Schaminee et al., 2010 (39) 
116 Schaminee et al, 1995-2 (194) 
117 Schaminee et al. , 2010 (140) 
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grounds to low-lying areas which is probably the case in this situation. Chenopodium 
polyspermum (Many-seeded Goosefoot) is one of the characteristic species of the association, and 
is represented in this sample by 3 fruits. One of the characteristic species of the class is 
Chenopodium album (Fat Hen) which is also well represented in this sample, by 6 fruits. Capsella 
bursa-pastoris is well-known accompanying species of this association and is also present in the 
sample.118 This association was the only one that could be applied to the sample, but it is a guess. 
The bad conservation of the sample, and therefore missing species, makes analyzing the sample 
very difficult. 
6.2 The second sample 
Sample 2 was taken from moat 1a and contained some bone material, charcoal and a lot of small 
pieces of slate. These remains lead to the expectation that this could be the sample that would 
tell more about the human activity in the environment. But a disappointing find of one Secale 
cereale was all the remains that were found that indicated any human activity. The waterside 
plants were represented by three different species, 12 Bolboschoenus maritimes, 7 Glyceria spec. 
(most likely fluitans) and 46 Typha spec. Bolboschoenus maritimes is an indication for, but 
doesn’t necessarily means a brackish water environment, since they can occur in fresh water. It’s 
occurrence here, together with two different Atriplex species and an undetermined Typha spec. 
points out that the ditches were probably closed off. Another possibility that the presence of this 
species in this sample might indicate is that there might have been a salt marsh environment 
have been situated near the castle along the coast.119 The Glyceria spec. in this sample is most 
likely to be Glyceria fluitans. This Floating Sweet-Grass is a quite common plant in Holland.120 It’s 
favored by grass-eating mammals like cattle for its sweet taste and was even used for human 
consumption in the eastern part of Middle Europe at some point, although it was never 
cultivated. They would harvest the fruit-bearing plumes in the early summer morning, mash the 
fruits and prepare them with milk or butter so they could eat it. Archaeological research showed 
the same process in Zuid-Holland in the prehistory. It’s not seen as a plant that was used for 
human consumption in this research. It does need some enrichment of nitrogen in the water, and 
often occurs in newly dug waters, especially those on sand grounds. It also grows on salt 
marshes. 121 Typha spec. or Bulrushes are herb-like swamp plants, who do grow on sand 
                                                             
118 Schaminee et al. , 2010 (311) 
119 Weeda & Deursen, 2003-5 (248-251) 
120 Blamey et al., 2003 (414) 
121 Weeda & Deursen, 2003-5 (110-111) 
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sometimes. Typha angustifolia and Typha latifolia occur in Holland in fresh water as well as 
brackish environments. It is one of the most popular wild plats to be used by humans, for camp 
sheeting or roofing for example.122  
The species with the largest representation in the grassland plants in this sample was 
Chenopodium ficifolium (Fig-leaved Goosefoot). This common plant on disturbed grounds also 
occurs in this sample with 3 pieces of fruit of Chenopodium album. There was one Chenopodium 
fruit in the sample with a 
questionable determination. It’s 
either C. glaucum or C. rubrum 
(Oak-leaved – or Red Goosefoot). 
They both grow on grounds that 
are rich in nitrogen.123 C. rubrum 
does grow on drier salt marshes, 
so also on brackish grounds, 
which makes this species more 
logical, since the castle was 
situated near the salty Zuiderzee 
and there are more salt marsh 
plants in the sample. They’re 
both quite common on wet, 
treaded places, but C. rubrum 
especially grows on places that 
get flooded in winter124, another 
clue that it’s this species in the 
sample. Three Atriplex patula and 
four Atriplex prostrata were 
found in this sample. The 
presence of Atriplex prostrata is 
another indication for a close by 
salt marsh environment. Hemlock or Conium macalatum was found in 3 out of the 4 samples, and 
doesn’t imply a specific kind of habitat. Sambucus nigra (Elder) was only found in this sample. 
                                                             
122 Weeda & Deursen, 2003-5 (242) 
123 Heukels, 2005 (303) 
124 Weeda & Deursen, 2003-1 (157-158) 
Figure 13: The trenches at the excavation of the second castle  
(from van Doesburg & de Boer, 2001) 
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This is also a plant that needs a habitat that is rich in nitrogen. In the Middle Ages people 
believed because of their superstition that the plants was able to keep witches or the devil out of 
their homes, and was therefore often planted next to houses. It also had a medical and a utility 
function, the wood was used to make small utilities, and the flowers and fruits to make a 
medicinal tea. The blossom was used in pancakes, and the fruits were made into jam or Geneva, 
an alcoholic drink. Calcium carbonate in the soil, coming from shells for example stimulates its 
growth.125 So although this plant does grow in the wild, there is a possibility that its presence 
does indicate some human intervention in the vegetation. The last species of grassland plants 
that was present in the sample is Persicaria lapathifolia (Pale persicaria). It prefers richer soils 
and is a common plant in Holland, with a striking sweet smell during its bloom. It is known to 
occur with Atriplex prostrata and Chenopodium spec.126, as it does in this sample. There were 
only two aquatics found in the sample, one fruit of Eleocharis palustris, and 2 Schoenoplectus 
spec. that couldn’t be further determined, but it’s assumable that it is either S. lacustris or S. 
tabernaemontani. They can all grow in brackish water and the Schoenoplectus spec. might have 
been planted. An important find in this sample is Secale cereale. Rye is the only edible plant that 
was found in all the samples, and must have cultivated in the area, although probably not in the 
direct surroundings of the castle. This crop can also grow on poorer grounds and is ideal for this 
wet area, with its peat grounds.127 It is the only sure proof of human activity in the area in the 
botanical remains in this research. Erica tetralix is accompanied in this sample by Eriophorum 
vaginatum (Harestail Cotton-grass). It contains around 50 remains of this plant, but nut the fruits 
or seeds, but spindles, that come from the basis of the stalk. It’s a characteristic find for this 
species.128 It grows on boggy peat moor and heath and is a big contributor to the growth of peat 
moor.129 They’re very often found together.130 Almost all of the waterside plants and aquatics 
were classified in ARN-group 4c, which are plants on nutritious watersides and swamps. There 
was a lot of variation for the ARN-classification in the grassland plants, but most of them were 
classified in 1e, plants on roughness on scarcely treaded, nutritious, non-humous or limy, dry 
ground. But the deviations showed a possibility that the habitat might have been wetter. The 
classification of Heath didn’t contain any surprises. Almost all the species have a moist number 
of 5 or higher, which also indicates a moderately wet environment. None of the species have a 
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high salinity noting, although there were some that can survive in slightly brackish habitat. All 
the species need a nitrogenous habitat, except of course the heath plants. Trying to ascribe the 
species to a plant community it became obvious that there were a lot of similarities with the first 
sample. In this sample Typha spec. was the best represented species of the waterside plants and 
the aquatics. The composition of these two groups can be classified into the Reed-association, or 
Typho-Phragmitetum. This association is dominated by the characteristic Bulrush among other 
species, and grows in fresh water to brackish environments. It often succeeds vegetation’s with 
Schoenoplectus lacustris, S. tabernaemontani or Bolboschoenus maritimes. In Holland it’s the most 
common swamp- and bank community. Variation is this association lies in the different habitats. 
In this case it’s probably the sub-association in which Typha angustifolia dominates. It grows on 
a peat-mud bottom. Schoenoplectus lacustris and Bolboschoenus maritimes are characterizing 
species of the alliance, and Glyceria maxima of the class.131 The heath vegetation in classified as 
the Association of Cross-leaved Heath and Peat Moss, or Erico-Sphagnetum magellanici. This 
association occurs on peat moor. The open water in the moors must be minimized. Eriophorium 
vaginatum is a characteristic species of this association, Erica tetralix of the class. Drainage of the 
surface results in an increase of Eriophorium vaginatum and Erica tetralix132, and there’s a good 
chance that that might have happened during the Middle Ages. The structure of the vegetation is 
determined by the relief, even on small level. Bigger peat moor lumps result in a bigger share of 
dwarf bushes instead of peat moss.133 In the composition of the plants of the disturbed grounds 
the number of Chenopodium ficifolium stands out. Because it was found in the sample together 
with Persicaria lapathifolia, this vegetation was classified as the Association of Goose-foots and 
Pale persicaria, also known as Chenopodietum rubri. It’s a pioneering vegetation and grows on 
nutritious an nitrogenous grounds like basic clay, silty sand or clayish peat. It can endure some 
salinity, and originates by treading. Multiple Chenopodium species are characteristic for this 
association, knowing C. rubrum, C. glaucum and C. ficifolium. Another characterizing plant is 
Persicaria lapathifolia. Atriplex prostrata is seen as characteristic outside the coastal area. 
Although none of the accompanying species was found in the sample, the presence of all these 
character species seems to confirm the classification.134 
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6.3 The third sample 
This third sample contained the most variety of species. It was taken from moat 1b of the second 
castle, a moat that had been open over a long period of time. It was the smallest sample; it had a 
content of 475 ml before it was sieved, so the number of present seeds in it was quite 
remarkable. This showed the largest variety in waterside plants. Six different species were 
distinguished during the research, Bolboschoenus maritimes, Eupatorium cannabinum, 
Hydrocotyle vulgaris, Ranunculus flammula, Ranunculus sceleratus and Typha spec. Eupatorium 
cannabinum (Hemp Agrimony) is a typical waterside plants that grows on humous grounds at 
fresh waters, but it can occur in light brackish environments. It is a common plant in Holland and 
characteristic for moist, limy habitats, where organic material composes very quickly, like in 
swampy areas.135  Hydrocotyle vulgaris (Marsh Pennywort) grows on wet places like fens and 
marshes, mainly on acid soils.136 These waters are poor in nutrients, but it does not grow in 
habitats that are extremely poor in nutrients. In swamps it is often accompanied by Juncus spec., 
Carex spec. and Typha latifolia (which might be present in this sample). It stands firm amongst 
Sphagnum species, who are also very well represented in this sample. Another species that it is 
often accompanied by is Ranunculus flammula, who was also found in this sample.137 A new 
species is Ranunculus sceleratus (Celery-leaved Buttercup) that also often pioneers on 
calcareous, marshy, grassy places, mainly at fresh water138, but also in a mild brackish 
environment. It occurs very fast at newly-dug ditches.139 B. maritimes and Typha spec. is another 
indication for a brackish habitat, and they often accompany each other. The presence of 
Ranunculus flammula confirms the image. 
A new species in the grassland plants was Cladium mariscus. Cladium mariscus (Green Fen Sedge) 
grows at wet places, like moors, bogs and watersides.140 It’s is rare in Holland, but can be locally 
quite common. It’s a fastidious plant with capricious preferences. Its habitat does vary, but its 
standing places are situated on sand or peat, or a combination of these two. It doesn’t occur 
within the reach of seawater141, which rises some questions, but more on that in the next 
chapter. The other present species consist of Plantago major, Capsella bursa-pastoris, 
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Chenopodium polyspermum, Conium macalatum, Juncus acutiflorus and Rumex L. They all indicate 
a nutritious ground; most of them are pioneering tread plants. 
Erica tetralix was present in the vegetation, but there was only one third of a leaf found in this 
sample, so it was left out of consideration. 
There were 5 different species of aquatics in the sample, Alisma spec., Eleocharis palustris, 
Myriophyllum spicatum, Ranunculus Batrachium and Schoenoplectus tabernaemontani. A not 
earlier discussed species is Myriophyllum spicatum (Spiked Water Milfoil). It grows in fresh and 
brackish water environments. It prefers nutritious, limy water and is one of the most widely 
spread plants, and is also in Holland quite common.142 Ranunculus Batrachium, a water 
ranunculus or buttercup, can’t be determined further than to state that it’s an aquatic from this 
species. Eleocharis palustris is an indication for the possible presence of swamps in the 
surrounding area, Schoenoplectus tabernaemontani the possibility that the environment could be 
slightly brackish. The thing that really stood out in this sample was the presence of over 50 
remains of Sphagnum. It was the only one with moss remains, which made the sample even more 
special. There’s a lot of variety in the ARN-notation of the waterside plants in this sample, plants 
from heathlands who live on grounds that are very poor in nutrients, but most of them or (bank) 
plants that live on nutritious grounds. Looking at the temperature value, this might have been a 
slightly colder period than the previous one. Most of them can endure some salinity, and the 
nitrogen value shows again a division of the group in two; 2 of the species grow on ground that’s 
poor in nitrogen, the rest needs a higher percentage. Trying to classify this vegetation into plant 
communities was not easy. The results indicate some sort of transition period, in which the area 
was getting wetter. The high number of Typha spec. in the waterside plant group makes it 
possible to classify the group as the Reed-association, or Typho-Phragmitetum, probably the 
same sub-association. This association was already discussed above; it’s a common marsh- and 
bank community, characterized by the Bulrush accompanied by Bolboschoenus maritimes. But 
the presence of two plants that are mostly found in swamps, Hydrocotyle vulgaris and 
Ranunculus flammula are an indication that the area might have been getting wetter, and the 
vegetation was changing, but not enough for a new, different classification. The presence of 
Cladium mariscus (Green Fen Sedge) in the sample leads to classifying the grassland vegetation 
into the Green Fen Sedge-association, or Cladietum marisci. This association is poor in species 
and occurs on varying habitats, in water up until 80 cm deep, and it flourishes under long-term 
flooding. It’s quite rare in Holland, but does occur in Northwest Overijssel, where the research 
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area is situated. The association is dominated by Green Fen Sedge. Characteristic species of the 
order and class are Typha angustifolia, Alisma plantago-aquatica and Rumex hydrolapathum.143 
The occurrence of this association is another indication that the area was getting wetter. It can 
bear some salinity, but disappears when it gets too much144, which might explain that Cladium 
mariscus was only represented by one fruit; the association was slowly disappearing. The 
combination of Erica tetralix, Sphagnum, Hydrocotyle vulgaris and Schoenoplectus 
tabernaemontani leads to the classifying this as Marsh Heath, or Sphagno palustris-Ericetum. 
Sphagnum and heath-like dwarf bushes does make this association very similar to Erico-
Sphagnetum magellanici, but this community only occurs in peat bog areas. It develops more 
quickly in brackish water circumstances. The association hasn’t got any characteristic species. 
Sphagnum palustre is often a dominant species in the community.145 This brackish water peat is 
a sub-association called anthoxanthetosum and doesn’t include many species. Characteristic are 
Hydrocotyle vulgaris and Schoenoplectus tabernaemontani.146 
6.4 The fourth sample 
This sample didn’t contain much botanical remains, probably because it was taken from a debris 
layer of moat 1b. It is likely that this moat was filled up when the castle was pulled down 
between 1531 and 1536, which might explain the absence of remains. Especially the waterside 
plants were underrepresented; there was only one fruit of Typha spec. found, a plant that grows 
on watersides and marshes. The grasslands plants were better represented by species, but not 
by numbers. Juncus acutiflorus, which occurred is samples 1 and 3 in large numbers, was 
represented in this sample by one seed. A not earlier seen species was Dipsacus spec. (Teasel) 
but not much can be said about this species, because further determination was impossible. Four 
species that occur in Holland are Dipsacus fullonum, D.Sylvestris, D. fullonum subsp. Sativus (L.) 
and Dipsacus pilosus.147 The other species that were represented in the sample were Atriplex 
patula and prostrata, Chenopodium album and ficifolium, Conium macalatum, Persicaria 
lapathifolia and Plantago major. They don’t show any abnormal values for the vegetation, they’re 
all growing on disturbed ground, mostly nutritious. Heath is very well represented by 
Eriophorum vaginatum (45-50) and Erica tetralix (2). No surprises also in the aquatics, although 
they’re not as underrepresented as the grassland vegetation. There was one Eleocharis palustris 
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in the sample, four Schoenoplectus lacustris and nine Schoenoplectus tabernaemontani. They’re an 
indication for a brackish environment, and Eleocharis palustris for the possible presence of 
marshes close by. This was the sample with the poorest representation of them all, probably 
because it was taken from a debris layer. The presence of the Dipsacus spec. is an indication for 
standing places that are rich in nitrogen, but there was only one fruit found in the sample. None 
of the values showed any big surprises or abnormalities. In the groups of the waterside plants 
and aquatics, Eleocharis palustris, Schoenoplectus lacustris and Schoenoplectus tabernaemontani 
stand out, and although Bolboeschoenus maritimes is missing in the vegetation, it still shares a lot 
of similarities with Scirpetum tabernaemontani. It indicates a brackish environment, which is 
corresponding with the upcoming influence of the Zuiderzee in that time. The heath vegetation is 
difficult to classify, because the area must have been getting wetter around this time, so 
classifying it as Sphagno palustris-Ericetum is more logical, although there a lot of important 
characterizing species missing in this sample. Looking at the disturbed ground vegetation, 
there’s only one classification possible, although the most important characterizing species is 
missing, Chenopodium rubrum. The composition of the other species classifies them 
Chenopodietum rubric, a pioneering vegetation that could have originated during the demolition 
of the castle. It must be stated that with this last sample, an attempt has been made to classify it, 
but because of the low number of remains that were present in the sample, an attempt was all 
that could be done. 
6.5 The remaining species 
There were some species that were present in the samples that were not discussed, nor used for 
determinations about the habitat. One of them was Cenococcum geophilum, a fungus. This fungus 
species lives in humous layers in forests and also in peaty soils.148 Carex spec. (Sedge) is the 
largest plant genus and includes around 2000 species worldwide. In Holland it’s represented by 
over 50 species, but none of them very common.149 Rumex L. (Sorrels) are preponderant 
perennial plants and Rumex acetosella (Sheep’s Sorrel) has the largest distribution of them all. 
Some species were eaten, like R. patientia (Spinach Sorrel).150 Urtica dioica (Stinging Nettle) lives 
in various habitats, and follows culture. It’s usually growing on nitrogenous grounds.151Apiaceae 
(Carrot family) is a difficult group to determine. Much of them are verge- and grassland plants, 
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but bank- and swamp plants are also included in this family. If further determination had been 
possible, these remains might have been interesting, because of a lot of members of this family 
are edible, and consist for instant of carrot and celery, but also a lot of kitchen herbs.152  
Since most of these species couldn’t be determined any further, they were not included in the 
search for plant communities. Urtica dioica was left out of consideration, because this plant can 
grow in so many different habitats, that its presence is not a differential value. 
 
 
 
 
 
Figure 14: An artist impression of a profile of the second castle (van Doesburg & de Boer, 2001) 
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7 Conclusion 
As a conclusion the research questions as were stated in chapter 2.3 will be answered. 
1. Do the fossil remains of the samples give any indication of human activity or information 
about the subsistence of the occupants of the castles? 
The first intention of this research was to investigate the human botanical activity in and around 
the castles of Kuinre. But cultivated plants were as good as absent in the samples. Sample 2 
contained 1 charred fruit of Secale cereal. However it is possible that some of the wild species 
were planted for human use. Although further determination couldn’t be done, Brassica spec. 
includes a lot of plants of which we know that they were used by humans. A lot of cabbage 
species are part of this genus, and so are Brassica napus and Brassica rapa, or Rapeseed and 
Turnip. These last two were often cultivated for oil production. But because of their small 
numbers, nothing specific can be concluded from these samples. Other plants that could have 
planted by humans are Schoenoplectus lacustris and S. tabernaemontani.  The stalks of both 
species were used, Schoenoplectus lacustris to caulk wine-casks and S. tabernaemontani to 
produce chair-seats. When Schoenoplectus lacustris occurs on brackish water, it if often planted, 
so this might indicate that they were planted at the castle, since the environment there was 
brackish most of the time. Typha spec. and Sambucus nigra are also two plants that, although 
may not have been cultivated; they could have been used for human use, Sambucus nigra even 
for human subsistence. Their blackish, shiny fruits were used as pigment, and was used to color 
wine and in stamp ink. They were also made into jams and Geneva, an alcoholic drink. Typha 
spec. is used as roofing, so this might also have been used during the Middle Ages. The answer to 
the question is, although theirs is no direct evidence or a lot of remains of cultivated plants that 
could indicate human activity, it’s not excluded that some of the wild plants that are present in 
the sample might have been used by the occupants of the castles.  
2. What was the vegetation like during the phase of the first castle? 
In the first sample there were two species of waterside plants present in the sample, 
Bolboschoenus maritimes, with a number of 19 fruits, and Ranunculus flammula by two fruits. 
This sample is taken from a ditch that was dated in the final phase of the first castle. This might 
explain the absence of more waterside plants; it’s possible that most of the moats that went 
around the castle were already filled up during this. Another possibility is that remains were 
decayed as a result of the bad conservation. They’re both medium to tall bank plants that grew 
on the banks of the moats and ditches around the castle. The grassland plants are better 
represented in species, but not in numbers. Juncus acutiflorus has the highest numbers of seeds 
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in the sample. The Atriplex patula and prostrata in the sample often occur with Schoenoplectus 
tabernaemontani and were to be expected in the vegetation. Ranunculus flammula shows the 
possible presence of a different type of vegetation, because it’s a more marshy kind of plant. 
Since the castle was given up because of the upcoming Zuiderzee, it is to be expected that there 
might have been some marsh vegetation growing around the castle. The vegetation around the 
first castle must be seen as a mixture of different types of vegetation’s. The area getting wetter 
could be seen in the vegetation. Salt marsh vegetation is one these groups. There were several 
plants from this type of habitat present in the sample, like Juncus acutiflorus and Atriplex 
prostrata. Most vegetation consisted of tread plants, which were growing on disturbed ground in 
and around the castle. It is possible that some of the species were used by humans, but there 
were archaeological finds that could confirm this. The presence of Erica tetralix is an indication 
for heath vegetation in the area, where it was often found with Juncus acutiflorus. This is no 
surprise considering the large peat area’s that were still there during the Middle Ages. The 
occurrence of Groenlandia densa was special, because it is quite rare in Holland, where its 
northern border lies. Concluding, it can be stated that during the last phase of Kuinreburcht I, the 
first castle at Kuinre, there was mixed vegetation, consisting of several plant communities, who 
grew there together. The Association of Grey Club-rush could be found in and on the side of the 
waters, like the ditches. A lot of the plant species that are characteristic for this group were 
found in the sample. The plants of the Association of the Many-seeded Goosefoot and Yellow 
Wood-sorrel covered the disturbed grounds and the grasslands. The peat in the surrounding 
area was covered with an association from the Cross-leaved Heath alliance, but further 
determination couldn’t be made, since there was only one heath plant present in the sample. 
3. What was the environment like during this phase of the first castle? 
The most important environmental change that took place during this phase was that the area 
was getting wetter. The increasing influence and power of the Zuiderzee kept on knocking off 
land around the castle, and the castle had to be rebuilt at a different location. Another problem 
was that the environment suffered from an increasing salinity because of all the floods and 
became more brackish. Some of the species that were present in the sample can bear some 
salinity, but not constant flooding. This makes the date of the ditch questionable, and it’s possible 
that this ditch was filled up earlier. The area around the castle consisted of nutritious ground. 
The moats that were situated around the castle were planted with waterside vegetation and 
aquatics. Along the coast salt marsh developed, with its own vegetation.  A little further from the 
castle, heath vegetation developed on the peat. 
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4. What was the vegetation like during the phase of the second castle? 
The three samples from the second castle were all dated in a different phase of the castle, and 
can therefore show the development of the vegetation and the environment. Sample number 2 
was dated in the first phase of the castle, between the end of the 14th century and the beginning 
of the 15th century.  The vegetation in and around the castle consisted of Bolboschoenus 
maritimes,  Glyceria spec. (most likely fluitans) ,Typha spec. and Schoenoplectus spec. that 
couldn’t be further determined, but it’s assumable that it is either S. lacustris or S. 
tabernaemontani. Typha spec. was best represented and the vegetation of the waterside plants 
and the aquatics can be classified into Typho-Phragmitetum. This association determined the 
vegetation in the direct surroundings of the castle. The surrounding grasslands were covered 
plants like Chenopodium ficifolium, or Fig-leaved Goosefoot, which was best represented in the 
sample. The other species were moderately represented in the sample. An important find in this 
sample was Secale cereale. Rye is the only edible plant that was found in all the samples, and 
must have cultivated in the area, although probably not in the direct surroundings of the castle. 
This vegetation was classified into the Association of Goose-foots and Pale persicaria, also known 
as Chenopodietum rubri. The plants in this association are a pioneering vegetation, and were 
probably the first plants to grow around the newly-built castle. Heath must have had a bigger 
role in the surrounding area around this time. Eriophorum vaginatum (Harestail Cotton-grass) 
was very well represented in the sample, which might mean that this castle was situated closer 
by the peat areas. The heath vegetation consisted of the species that belong to Erico-Sphagnetum 
magellanici, which occurs on peat moor.  
Sample number 3 was taken from moat 1 b, a moat that had been open for a longer period of 
time. This sample might give an image of the vegetation during the second and maybe the third 
phase of the second castle. This sample contained the largest variety of species, which could be a 
result from the fact that there were more moats during the entire phase, and so the amount of 
waterside and aquatic vegetation would have probably been bigger and more varied. The 
waterside plants and aquatics showed much more variety and also some species that were 
remarkable, for example the presence of Hydrocotyle vulgaris (Marsh Pennywort). This plant 
grows in waters that are very poor in nutrients, and actually doesn’t fit into the picture with the 
other species. The waterside plants were classified as Typho-Phragmitetum. Middle high to high 
plants covered the watersides, functioning as camp sheeting. The presence of Cladium mariscus 
(Green Fen Sedge) indicated a change in the grassland vegetation. This vegetation consisted 
probably of the species of Cladietum marisci. The presence of a lot of remains of Sphagnum led to 
classifying the heath, and partly the aquatics as Sphagno palustris-Ericetum. Since this 
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association only occurs in peat bogs, there must have been some peat bog on a small scale in the 
area. 
The fourth sample had the worst conservation, probably because it was taken from a debris 
layer at the top of the filling of moat 1b. This means that this sample must give an indication of 
the vegetation in and around the castle during its final phase, when it was being pulled down. 
The waterside plants were especially underrepresented, only one fruit of Typha spec. was found. 
This could indicate that most of the waterside plants were already disappeared and that the 
moats were filled up for most part. The grasslands plants were better represented by species, 
but not by numbers. . The composition of grassland plants classifies them as Chenopodietum 
rubric, a pioneering vegetation that could have originated during the demolition of the castle. 
The aquatic and waterside vegetation was determined by the species of Scirpetum 
tabernaemontani. The heath vegetation consisted of species Sphagno palustris-Ericetum.   
5. What was the environment like during the phase of the second castle? 
The changing vegetation resulted of course out of a changing environment. The first castle had 
been deserted for the intruding sea, and the second castle was situated a little further from the 
coast. The waterside plants of the sample from the first phase, sample 2, indicate a closed off, 
newly-dug moat, with water that was rich in nutrients. The presence of Atriplex patula, A. 
prostrata and Typha spec. make it possible that salt marshes were still developing near the castle 
along the shore. All the species of the grassland vegetation need nitrogenous grounds, so it can 
be stated that the land around the castle was rich in nitrogen. The large number of Eriophorum 
vaginatum is an indication that the surface of the area was drained to keep the ground dry. This 
species flourishes in this process. 
The third sample showed a change in the environment, probably caused again by the sea, and the 
area was getting wetter. Different species from different groups were an indication that the 
formation of marsh increased, even right next to the castle. The presence of Hydrocotyle vulgaris 
points out that this formation might even took place in the moats around the castle. The 
grassland vegetation shows further an image of tread plants that grew on nutritious grounds. 
The last sample shows a decrease of waterside plants, probably caused by filling up the moats. 
Although there are still various species of grassland vegetation present in the sample, the 
number of them indicates that their share is diminishing. The large number of Eriophorum 
vaginatum shows that the formation of peat is increasing and along with the heath vegetation. 
Again the castle has to be deserted for the upcoming sea. 
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8 Epilogue 
Since I had chosen botany as my specialization, I had only done so far pollen from the 
Pleistocene. So for my BA3-essay, I wanted to expand my knowledge, and investigate macro 
remains from the Middle Ages. I come from the Noordoostpolder, a province that only recently 
came into existence, halfway the last/previous century. Although my own birthplace, Urk, has a 
history over more than 1000 years, most people do not realise that the rest of the province also 
has a history that’s older than only these last 60 years.  It has only been swallowed by the sea for 
more than 500 years.  But ever since the land has been reclaimed, the interest for what had been 
there before the Zuiderzee expanded increased. 
My own interest was aroused/raised/caused after I had done some research for my BA2-essay. 
The subject for that was the division between water and land in the western part of the 
Noordoostpolder during the Middle Ages. In my research I came across the two castles of Kuinre. 
I had known all my life that they had been there, in Kuinre, but my knowledge ended there. 
Because I was already familiar with the Noordoostpolder, it seemed like a good idea to me to 
look for a research-subject that had a connection with this area. I went to the Nieuwland Erfgoed 
center, a centre that is specialised in researching the history of Flevoland en the 
Zuiderzeeproject.  It also occupies itself with archaeological research in the province. Dick 
Velthuizen, who I met during my internship there, took me to their depot/storage where we 
went through the available material.  We came across some samples from an excavation that was 
done on the castles of Kuinre in 1999. I did some research into this excavation, and I discovered 
a recommendation in the report on it. It was stated in the report that further botanical 
investigation might give some insight in the subsistence of the residents of the castle, and also 
about the surrounding vegetation. After reading this information I decided I had found my 
subject. After the Noordoostpolder was drained 1942, the remains of two castles appeared. The 
first castle dates from second half of the 12th century, until the third quarter of the 14th century. 
The second one dates from the third quarter of the 14th century until the beginning of the 16th 
century. They were both excavated. The first castle was excavated by Dr. Modderman in 1943, 
the second one in 1951 by Dr. Van der Heide. Both castles were again excavated in 1999 by the 
ROB. Although the first two excavations dated from just after the draining, the interest for the 
castles remained. It provided the new land with a piece of history, the remains of two medieval 
castles raised out of the sea again. In 1996, an exhibition in the Nieuw Land Polder museum 
stimulated interest again. The exhibition was named Kuinre: Bagdad of the North. After this 
exhibition was held, a foundation was called into existence, named ‘Burchten van Kuinre’ 
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(Castles of Kuinre). Goal is the possible reconstruction and rebuilding of both strongholds of 
Kuinre. The visualization of both strongholds could contribute to the tourist development of the 
area. 
In this research/essay, I wanted to take a second look at the macro-remains by investigating four 
monsters that were collected during the excavation in 1999 to see if I could discover more about 
the subsistence of the residents of the castle and their environment.  
 
 
 
Figure 15: A digital reconstruction of the possible appearance of the first castle (e2-projects.com) 
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9 Samenvatting 
Na de donkere Middeleeuwen werden in Nederland nieuwe gronden ontgonnen vanwege de 
enorme bevolkingsgroei. Bij Kuinre werden in opdracht van de bisschop van Utrecht twee 
opeenvolgende burchten gebouwd, die bewoond werden door de Heren van Kuinre. Beide zijn 
verzwolgen door de opkomende Zuiderzee. Nadat de Noordoostpolder droogviel, werden de 
resten van de burchten meerdere malen archeologisch onderzocht. De eerste burcht is gedateerd 
tussen de tweede helft van de 12e eeuw en de 14e eeuw, de tweede burcht tussen de 14e eeuw en 
1531. Tussen 1531 en 1535 werd de tweede burcht afgebroken en de restanten naar 
Genemuiden vervoerd. 
De intentie van dit onderzoek was om meer duidelijkheid te krijgen over de voedseleconomie 
binnen de burcht. De onderzochte botanische resten geven weinig informatie over de menselijke 
activiteiten in het gebied. Er is een vegetatiebeeld van de omgeving gemaakt aan de hand van de 
onderzochte monsters. Het eerste monster is afkomstig uit een sloot die open had gelegen 
tijdens de laatste fase van de eerste burcht, in het derde kwart van de 14e eeuw. Dit monster liet 
een omgeving zien die bestond uit verschillende milieus. Naast heide op het veen bevonden zich 
ook kweldermilieus langs de kust. Hier groeide de open, laag groeiende vegetatie van 
Chenopodio-Oxalidetum fontanae (Associatie van Korrelganzenvoet en Stijve klaverzuring). In de 
directe omgeving van het kasteel bepaalde de vegetatie van Scirpetum tabernaemontani 
(Associatie van Ruwe bies), bestaande uit gemeenschappen van biezen. Het indiceert een brak 
milieu. Op de veengebieden die grensden aan het zandduin waarop de burcht was gelegen 
groeide heide. Het vegetatiebeeld dat uit het monster naar voren komt laat een open vegetatie 
zien, waarbij vernatting van het gebied, veroorzaakt door de Zuiderzee die zich steeds verder 
uitbreidde richting het kasteel, het beeld bepaalde. Het milieu verzoutte door de transgressie van 
de Zuiderzee en zout-intolerante plantensoorten verdwenen. De grachten waren beschoeid, wat 
wel enig menselijk ingrijpen laat zien. Langs de kust ontwikkelde zich een kweldermilieu, met 
eigen vegetatie. 
De andere monsters zijn afkomstig uit de grachten rond de tweede burcht en laten de 
ontwikkeling van de vegetatie zien door de verschillende fases. In de eerste fase, eind 14e tot 
begin 15e eeuw bepaalde Chenopodietum rubri (Associatie van de Ganzenvoeten en Beklierde 
duizendknoop) het vegetatiebeeld in de directe omgeving van de burcht, bestaande uit 
pionierende cultuurvolgers. De heidevegetatie bestond uit Erico-Sphagnetum magellanici 
(Associatie van Gewone dophei en Veenmos). Naast en in de grachten groeiden de soorten van 
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Typho-Phragmitetum (Riet-associatie). Het betreft hier de sub-associatie waarin Typha 
angustifolia domineert.  
Het derde monster, uit gracht 1b, geeft een beeld van de vegetatieveranderingen tijden de 
tweede en derde fase. De middelhoge planten van de Riet-associatie bedekten nog steeds de 
kanten van de grachten en functioneerden als beschoeiing. In de directe omgeving van de burcht 
bepaalde de soorten van Cladietum marisci (Galigaan-associatie) het beeld. De aanwezigheid van 
Sphagnum geeft aan dat opnieuw de vernatting inzet en de heidevegetatie verandert. Er ontstaan 
hoogveenmoerassen, begroeid met Sphagno palustris-Ericetum (Moerasheide), een associatie die 
floreert in brakwateromstandigheden. 
Het vierde monster is afkomstig uit de laatste fase waarin de grachten werden dichtgegooid en 
opgevuld met puin. Er waren dan ook weinig tot geen waterplanten in het monster aangetroffen. 
Chenopodietum rubri bepaalde de vegetatie rondom het kasteel. Op de heide groeide nog steeds 
de Moerasheidesoorten. De begroeiing rond de grachten bestond uit de Scirpetum 
tabernaemontani.  
De tweede burcht lag maar 800 meter van de eerste, en opnieuw speelden problemen als 
vernatting en verzilting van de grond. Laat het tweede monster nog een beeld zien van een 
afgesloten, nieuw gegraven gracht, in het derde monster komt vernatting weer duidelijk naar 
voren. Steeds meer komen in de plantensoorten de aanwezigheid van kweldermilieus naar 
voren. Dit laat zien dat de kust steeds dichterbij komt. Het beeld wordt bevestigd door de hoge 
aantallen Eriophorum vaginatum, een indicatie voor veenvorming. Ook de bewoners van deze 
burcht worden gedwongen de burcht te verlaten en verliezen de strijd tegen de Zuiderzee. 
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